IMPORTANCE Predictive factors associated with increased risk of medical malpractice litigation have been identified, including severity of injury, physician sex, and error in diagnosis. However, there is a paucity of literature investigating informed consent in spinal surgery malpractice.
M edical malpractice litigation is a known financial, emotional, and time drain for American physicians, leading to anxiety and burnout. 1, 2 It continues to be shrouded in controversy by health care professionals who deem this a malpractice crisis that requires defensive medicine and contrasting attorneys who argue that it protects patients from negligence in a system resistant to regulations. 3 Because of this controversy, there has been a push for research to elucidate the prognostic factors for malpractice claims. A large portion of alleged malpractice and patient injury claims involve factors before the patient enters the operating room, including diagnosis, treatment selection, and communication. 4 Communication is a broad category, including not only how a surgeon speaks to a patient but also the content of that preoperative discussion to obtain informed consent for risks and complications of a procedure and explain alternative treatment options. Neurosurgery and orthopedic surgery are 2 high-risk specialties associated with some of the highest number of medical malpractice lawsuits. [5] [6] [7] In both these fields, spinal surgery, most commonly at the lumbar level, has the highest rates of malpractice suits. [8] [9] [10] Informed consent is a significant allegation in malpractice lawsuits after spinal surgery. In 2 separate studies 11, 12 of malpractice cases that involved cervical spinal surgery, more than 50% of suits cited informed consent as the basis for lawsuits. Despite the high annual rates of claims, there is a paucity of literature specifically on the role of informed consent allegation in lawsuits after spinal surgery. We sought to fill this gap by using a national medicolegal database.
Methods

Data Source
We searched the Westlaw legal database 13 (Thomson Reuters) for malpractice claim cases related to spinal surgery for all years available (ie, January 1, 1980 , through December 31, 2015 . Westlaw is a major legal database used for the retrieval of court records and case descriptions across the United States. 14 It is an online legal research tool that contains more than 40 000 databases of statutes, case law, and public records from both US federal and state courts. 15 These cases include those that are reported voluntarily by attorneys and involuntarily, identified with labels such as anonymous or confidential. Keywords used to query the database for eligible cases included general search terms, such as medical malpractice and informed consent, and filtered search terms for spinal procedures. Exclusion criteria included age younger than 18 years, surgical intervention other than spinal, primary surgeon other than orthopedic or neurosurgeon, and cases in which spinal surgery was not the main reason for the claim. Only cases that included failure to obtain informed consent as a primary or secondary allegation were included in the informed consent group.
Primary Outcome of Interest
The primary outcome of interest was the outcome of the verdict (ie, in favor of the plaintiff, the defendant, or a settlement between the surgeon and the patient).
Covariates of Interest
Covariates of interest included the following: year of the procedure, year of the final verdict, age of patient at the time of surgery, patient sex, surgeon's specialty, type of surgical practice (academic vs private), state where the procedure was performed, severity of injury (death, permanent, temporary, or emotional only), need for additional surgery, primary allegation for malpractice claim, and malpractice payment amount. Findings In this cohort study of 233 patients who underwent spinal surgery and filed a malpractice claim, the most common specific informed consent allegations were failure to explain the risks and adverse effects of surgery followed by failure to explain alternative treatment options. In addition, allegations of failing to obtain informed consent were found to be predictive of a defense verdict compared with a plaintiff ruling or settlement.
Meaning Informed consent allegations are less likely to result in an unfavorable case verdict outcome for surgeons but still present an important aspect of medical liability.
Cases of discrepancies in interpretation of allegations were discussed between the 2 primary reviewers and the senior author. Last, we examined whether the nature of cases, the case outcome, and the median payment amount were different in those states that had significant tort reform (eTable in the Supplement) before and after the tort legislation changes. When more than one reform occurred in the same state, we took into account the most recent year.
Statistical Analysis
We grouped the different states into 4 main regions: Northeast, South, Midwest, and West. Because of the low number of emotional injuries and deaths, we grouped emotional with temporary injuries and deaths with permanent injuries. Age was analyzed as a continuous variable and in a binary fashion, using the cutoff of 50 years (third quartile). Continuous variables were compared using the 2-tailed, unpaired t test and Mann-Whitney test. Categorical variables were compared using the χ 2 and Fisher exact tests. Statistical significance was established at P = .05. To account for missing variables, multiple imputation was conducted. Afterward, multinomial regression analysis was performed in the imputed data sets and fitted for the outcome of the verdict, controlling for available covariates. The results reported here represent the pooled coefficients and 95% CIs. Statistical analysis was performed using commercially available (JMP, version 10; SAS Institute Inc) and open-source software (R software, R Development Core Team). The study was exempt from review by the Mayo Clinic Institutional Review Board; therefore, no informed consent was required.
Results
Case Characteristics
A total of 233 medical malpractice cases from the Westlaw Next database from January , whereas Illinois comprised 6 malpractice claims (7.5%) in the control group but is not one of the top 10 states in which informed consent malpractice played a role. Table 2 summarizes the temporal, geographic, and demographic characteristics of patients with informed consent malpractice allegations. The mean (SD) time between the spinal surgery and verdict was 5.3 (2.5) years in the control group, 5.1 (2.6) years in the informed consent malpractice group, and 5.4 (2.5) years in the total group. Each group had an approximately equal division of male and female patients. No statistically significant difference was found between the control and informed consent malpractice groups for time between surgery and verdict, geographic region of cases, or patient demographic characteristics. Surgeon characteristics, including type of practice and surgical specialty, were also analyzed using bivariate analysis ( 
Bivariate Analysis
Allegation Classification
Multivariable Analysis
A multivariable analysis of verdict outcome is given in Table 5 . Permanent injuries were significantly more likely to result in a verdict in favor of the plaintiff compared with temporary injuries (odds ratio [OR], 3.12; 95% CI, 1.46-6.65; P = .003) and an indemnity payment after settlement (OR, 6.26; 95% CI, 1.06-36.70; P = .04). Informed consent allegations were found to significantly result in fewer verdicts in favor of the plaintiff (OR, 0.41; 95% CI, 0.17-0.98; P = .046) or in settlement (OR, 0.01; 95% CI, 0.001-0.15; P < .001). In addition, informed consent allegations were significantly associated with less severe (emotional or temporary) injury compared with the control group, which was associated with more severe injury (OR, 0.52; 95% CI, 0.28-0.97; P = .04). Spinal fusion operations were found to be less likely to result in a settlement compared with nonfusion operations (OR, 0.09; 95% CI, 0.01-0.80; P = .03). Orthopedic surgery was less likely to be associated with settlement case outcomes compared with neurosurgery (OR, 0.07; 95% CI, 0.009-0.68; P = .03).
Discussion
Study Findings and Implications
In this study, 233 medical malpractice cases after spinal surgery were identified in the Westlaw Next database. Of these, approximately one-third (control group) did not include an allegation concerning failure to obtain informed consent compared with two-thirds (informed consent malpractice group) that listed it as a primary or secondary allegation. Spinal surgery has one of the highest rates of malpractice litigations among any surgical specialty. 6, 16 When compared with medical subspecialties, however, surgical subspecialties, including neurologic and orthopedic surgery, have comparable malpractice rates. 6, 16 In addition, previous studies 11, 14, 17 have found that lack of informed consent is an important issue in other surgical specialties. Therefore, although spinal surgery is not a perfect proxy for the overall surgical field, it may reflect the greater surgical malpractice environment.
The state with the highest number of cases, regardless of allegation type, was California, followed by New York, Pennsylvania, and Texas. These results are relatively consistent with statistics provided by the National Practitioner Data Bank on the number of total reports between 2004 and 2014, including medical malpractice payments, adverse action, and reinstatement restorations. 17 Of interest, according to the Dartmouth Atlas of Health Care, 18 the overall rates of spinal surgery in each region were not correlated with the per-capita number of orthopedic surgeons and neurosurgeons from 2002 to 2003. Therefore, there may be some other unknown cause for the increased rates of spinal surgery malpractice in these states. Choudhry and colleagues 14 investigated malpractice litigations in bariatric surgery and found moderate correlation between the number of malpractice cases reported in Westlaw Next and the total number of active and resident lawyers per state where the claim was filed. This observation may be attributed to increased access to lawyers or to state tort laws that allow more malpractice claims to be filed, whereas more lawyers are present to take on the additional workload. A significantly greater percentage of patients in the control group required additional surgery compared with the informed consent malpractice group. Although it is difficult to discern whether additional surgery was needed as a direct result of surgical error or because of a known complication or risk of surgery, a previous study 19 found that most subsequent operations after spinal fusions were for surgical complications rather than progression of a patient's underlying disease. In the present study, no difference was found in patient age or other patient or surgical characteristics. The higher rate of additional surgery in the control group of this study may therefore be a result of higher rates of surgical error when operating on patients with potentially complex preoperative injuries or disease states. This study is the first, to our knowledge, to identify the top specific informed consent allegations, which were failure to explain the risks and adverse effects of surgery and failure to explain alternative treatment options. Although informed consent conversations focus heavily on the risks and adverse effects of surgery, this study found that lack of discussion of alternative treatment options is a reason that patients file a malpractice claim against spinal surgeons. An additional consideration for medical malpractice concerning informed consent is the location in which it is obtained. In a small study of elective orthopedic operations, Bhattacharyya and colleagues 20 found a significantly decreased indemnity risk when obtaining a patient's informed consent in the office rather than in the hospital or preoperative holding area. Documentation of informed consent was also found to have a decreased risk compared with lack of a documented informed consent discussion. Studies [21] [22] [23] [24] have also found that multimedia sources, including videos, reliable internet resources, and educational booklets, can help patients to better visualize and be informed about their treatment options. This option is an increasingly important consideration with the pervasive use of multimedia by the general public for medical knowledge. By openly communicating with the patient about complications, including those that may not be foreseen, and alternative treatment options, a surgeon may be able to reduce the risk of a malpractice lawsuit. Informed consent was found to be a predictor of cases that ruled in favor of the defending surgeon. This is an important finding considering all the various factors that lead to a plaintiff verdict in a medical malpractice case. In addition, informed consent allegations were significantly associated with less severe injury. An allegation of failure to obtain informed consent, therefore, may have less merit compared with traditional allegations of physician error, including surgical negligence, failure to diagnose or treat, medication error, or wrongful death associated with more severe injury. This finding is consistent with the study by Studdert and colleagues, 25 who found that medical malpractice cases that involve nonerror claims were less likely to result in a plaintiff verdict and indemnity payment compared with cases that claimed a physician error. Despite these findings, we cannot assume that cases that result in a defense verdict were without any lack of informed consent or error. Many factors may contribute to a defense verdict, such as unconscious bias on the part of a jury or judge or differences in opinion among various parties on what truly constitutes informed consent. In one study, 26 patients were tested on their 24-hour recall of the informed consent forms they had signed. Only 60% were found to understand the purpose of their treatment, and only 55% could list even one major complication. Factors, including educational level, medical status, and how carefully they read the form, contributed to this finding.
Strengths and Limitations
To the best of our knowledge, this is the first study in the literature that specifically looked at the incidence of incomplete informed consent as an allegation for malpractice litigation by using a national medicolegal database. After identifying all patients who filed a malpractice lawsuit after a spinal procedure, we compared the characteristics between informed consent cases and the control group. In addition, we applied a robust statistical method to determine independent predictors of the case outcome. This study has several inherent limitations. The Westlaw Next database does not include all cases; thus, we cannot make any claim of all-inclusiveness. Moreover, the database is populated by information based on lawsuits written by lawyers and court judges; therefore, not all filed cases included the clinical information of interest. In addition, this study included data from a relatively large period; differences in outcomes and number of cases might be influenced by enacted tort reform in several states, even though we did not find any such difference in our study, possibly because of limited sample size.
Conclusions
In this study, we sought to determine the specific role that informed consent plays in medical malpractice in one of the highest-risk specialties: spinal surgery. Informed consent was found to be an independent predictor of defense verdicts and was associated with less severe injury. Although this study found that informed consent was not a strong allegation compared with traditional claims, such as surgical negligence, informed consent is still an important aspect of the preoperative discussion and medical malpractice litigation. The 2 most common informed consent allegations were failure to explain the risks and adverse effects of surgery and failure to explain alternative treatment options. The results of this study highlight the importance of preoperative discussions with patients when obtaining informed consent.
